A

"

Sanitized Copy Approved for Release 2011/08/25 : CIA-RDP80-00809A000600400569-6

r | c
. AS 1N - ....,,_U'_:_w L
T CLAS™ CONFIDERIL |

CoiviRAL INTELLIGENCE AGENCY o £0X1-HUM

INFORMATION FROM :
FOREIGN DOCUMENTS OR RADIO BROADCASTS CD IN(

COUNTRY Hungery DATE OF
INFORMATIO.. 1951
SUBJECT Econcmic - Metallurgy

A HOW DATE DIST. / (tikd, 1951
PUBLISHED Menthly periodical
WHERE
PUBLISHED EBudapest NO. OF PAGES 5
DATE

R PUBLISHED  Feb 1951

: SUPPLEMENT TO
LANGUAGE  Bungarian REPORT NO.

™
UNITID STATES WITHIES THE NEARING OF E3IPIONASE ACT 30

. 31 AND 31,45 ANENDKS. ITS TRANSRISSION OR THE REVILATION TH[S |s UNEVALUATED |NFORMAT|ON

OF I ORTENTS IN ANY MARNER TS AN URAUTMORIZED PERSON iS5 PRO-
MINTID BY LAW, REPROOUCTION OF THIR PORE 1S PRONIBITRD.

SOURCE Ontede, Vol IT, Ne 2, 1951.

Jaszlo Frank

e

The physical properties and the strength of a casting are influenced not . i
only by the configuration of the graphite, but by the comstruction of the matrix ‘
as well., It was believed for a long time that in the case of flake-graphite i
castings it was the presence, in large quantities, of the matrix containing pearl- ¢
ite which produced great strength. It has been found recently that it is not ‘
the matrix containing pearlite, but the so-called dendritic matrix which results
in best strepgth in case of flake-graphite distribution. The dendritic casting

. belongs to that type of castings in which increased strength and physical proper- i

ni-t-ies are achieved by the influence of metallic matrices. :

'i Alloys are involved in this type of cast iron. It is necessary that the

. : quantity of alloys be less than that in the preparation of cast iron containing
martensite or austenite, but more than that required in the preparation of cast
iron of a pearlitic matrix.

iy

The 2lloy elemenis are added sc that at the given speed of cooling the trans-
formation of austenite into the desired dendritic structure will take place below
500 degrees centigrade., Thus, a basic structure can be achieved which is similar
0 the structure of martensite, but is in reality bainite, a transitional struc-
ture, composed of dendritic, needle-shaped crystals. This structure, as opposed.
to martensite, is easy to work with and has a mch greater strength than pearlite.
The tensile strength of this type of cast iron is not greater than that of or-
dinary castings, but after 5-6 hours of annealing at a temperature of 260-370
degrees centigrade, strength is increased significantly.

If the austenite is left in the structure, it will favorably influence the
wenr resistance. TFor this reason, it is used in the mamufacture of & ive shafts,
plowshares, cold and hot pistons, fluted axles, gears, and lathe parts. Accord-
ing to Soviet data, tensile stirergth is 40-50 kilograms per square meter and
tranave:se bending strength is 70-80 kilograms per square millimeter.
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Dendritic castings of high carbon content may be mamufactured in cupola
furnaces. It 1s more practical to manufacture castings of lower carbon content
in indp:tion or arc furnaces. The composition of castings produced in cupola

, furpaces 15 8s follewa {in percent): carbon, 2.7-3.1; silicon, 1.6-2.€; manga-

o gexe, C.(-0.9; sulphur, waximm, 0.15. Necessary sdditions are carried out in
the cauldron, Ordinarily, T5-percent ferrosilicoun is used for this purpose, and
0.3-0.6 perceny of it is used. The alloying elements are as follows; molyb-
denum, 0.7-1 O percent, is added in the form of powder or lumps during annealing.
Nickel is added according to the following chart:
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Nickel may be added in the furnaces or in the rauldron in the form of grains.
If the nickel t¢ be added is under one percent, it is added cold. If it 1is over
one percent, it 1a added warm.

Up to a wall thickness of 40 millimeters, tihe nickel may be replaced by
copper, but in a quantity not exreeding 1.5 percent. In case of a thickness
where more than 1.5 percent nickel is required, copper way be substituted for
the firat 1 5 percent, but nickel should be added to make up the difference.

The copper may be added in the furvace or, if it has been preheated, in the caul-
dron.

The amount of chromium to be added is to be kept under 0.3 percent. The
material consists of hematlite, raw iron, and steel scrap. The scrap 1s to be
auch that it will add the least poasible amount of phosphorus. The amount of
silicon and manganese can be regulated in the form of ferrosilicon and ferro-
mamanese, The castings are removed from the mold when cold, at a temperature
not higher than 300 degreez centigrade.

The castings have to be heat treated by keeping them at a temperature of
300-350 degrees centigrade for 5 hours apd “then slowly cooling them. TFor every
25 millimetera of wall thickness, the casting has to be heated an additional
hour, if the thickness iz not over 250 millimeters. Heat treatment renders the
caatings more ductile, without changing their Brinell hardness of approximately
300. Heat treatment will result, however, in the above-mentioned high strength.
These castings are used 1o the manufacture of drive shafts. The metal does not
wear easily.

A revolutionary change was brought about in the field of high-strength cast
iron when castings with spheroidal graphite vere introduced. The graphite
totals 3 percent Dy weight and 10 percent by volume. In the case of cast ironm,
the shape of the graphite is important. If the graphite is spheroidal, it least
disrupts the continuity of the matrix. The great strength of this type of cast
jron 18 to be attributed to the spheroidal graphite and the matrix containing
pearlite. The spheroidal graphite is Pormed only in case of a definite chemical
composition. Tt is important that the sulfur content be less than 0.02 percent.
Magnesium alloy, used to bring about the formation of spheroidal graphite, has
a strong desulfurizing action, 50 that the sulfur content may be reduced to less
than 0.02 percent. Magnesium aiso has a atrong degassing influence. It is not
¥nown what role the degassing action plays in the creation of spheroldal graph-
ite. On the baais of Professor Guillemot's experiments, it can be stated that
without the use of maguesium it is impossible to carxy out the removal of sulfur
and gases. Opinions vary as to -*hether the spheroidal graphite particles are
formed dyring the liquid or solid phase.
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Af1er wovara)l erperiments with materials such as copper, it wvas decided that
S1Mg weald be moat advantageous for the preparation of the additive. There were
serious A1fficulties in loe beginning because magnesivm burned out and two ex-
pirsiona tonk place.

1t waz [ennd, finally, that if a very small quantity of copper is put into
the alley aud melting 1a carr.ed out under certaln definite conditions, the ex-
plesicns and the soroing out of the magnesium <an be prevented. Other difficul-
ties arcse bacamnse of the introduction of silicon. When the quantity of silicon
rose abave @ pevcent, ferrite, not pearlite, was obtained, Silicon ferrite 1s
a bard and brottle substag-e, When the amount of silicon was reduced to 0.5-0.7
pearceal, the eyperiment met with succeas and a tenslle strength of 45-50 kilo-
grawe per square millimeter was obtained. No coustant reaults could be >btained,
bowever. AL fimes, flake-graphite castings were obtained, while at other times
the 4praroidal wapiety was formed. Tt wac fouod that the quantity of magnesium
wsa an imoortant fartor.  The magneajum quantity has now heen established and a

coanatant varisty ia obtained.

p o now, only tensile strength, transverse bending strength, Brinell
hardness, 26d 1eatatance Lo wear bave heen examined. The tensile atrength is
L5.60 kileprame per sgquare willimeter, transverse bending strength is 75-100
k1lograms pe=v square milllaeter, and the Rrinell hardness is 270-310.

Teapite Tee hyah Bripell havdneas, the raatings are ductile. The resistance
Lo wesr was 'ested by preparinpg a2 brake black for a freight locomytive. While
an oriinery brake hiock lesea 18 willimeters /in use??, a spheroidal one lomes
auly £-% millinoiera. Other data regarding a\tfrengthwcan be obtained only from
the foresign piezs

e reaistance to heat of spheroidal graphite castings compared to that of
other gray -astings I8 shovn in the folloving table:

Teuwp Elongation Thickness
Casting {deg C) (mm) of Oxide {mm)
Gray caating 870 121 12
Chrome-allay grsy casting a7n 2.8 1
Magnesium treated spheroidal
graphite casting 870 2.1 0.5

The stresa on apheroidal graphite castings at various loads, as compared to
nther gray casting2 1a as followa:

Fatigue Strength for
Teralle Strength Repeated Bending

Cesting {kg/sq mm) (kg/2q mm)
Flake graphite 23.5 18
Modified carting .0 23.5
Spheroidal graphite castinge
with ferrite and pearlite 55.95 25
Spheroldal graphite and
pearlite 60 0 29

The reasiliency under impact of spheroidal graphite castings is as follows:

Tenelle Strength Elongation Impact Strength
Casting (kg /eq mm) % {acc to Izod test)
Flake grarhite 21.0 0.2 3
Spkercidal graphite 82.0 3.0 3.4
-3
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i ] af elesticity of urdinarvy cast iron is L, 000-13,000 kilograms
| ESETEE VIEIS WA DRI IV A P S

ulie oy itv of zpheroldal graphite castings ie 18,000 kilo-

are w)llimeter.

oo ans

Steel haz 2 modulus of elasticity of 20,000-21,500 kilograms per square
wiliymeier,

;¥ spheroidal graphite castings is two or three
ath,  Tre o enching characteristics of spheroidal
weero the ovdinayy orayv castings and steel.

tinre whece the zilican content is over 3 per-
ue when the marnganese or phos-
+n fer thie re that the spheroidal

The ven
A 1 5 pure pearlite or cemeplite bed. To render
L cementite has to be dissolved. Thiz can be effected

by rres Sf w4 prreeut of ailicon 3 the wall of the casting is not

thicger (lon 12

2 thay 1 omillimeters, the cementite network
sasting to a temperature of 7. degrees centl-

Ly, tow pesrlite matrix tas to be destroyed as well.
: ; -

satannt at 720 degrees centigrade.

In foreign
typercent elasticity can be found. In these casting
nroand not =ilicon-magneajum vas used. Nickel probably

; Nickel-magresium alleys were Tried in Hungary, but

£ & gveyr sllicon-mognestum., On the coatrary,
cxperien.ed.  Nickel-magnesivm makes “he lron flow less fluid.
car be expresped op thiz tople, because relatively few ex-
-d with Dickel-magnesinm alloys.

e Finnts

Lrent e

S emduet

Furlinr Iilteratura

culty of huv minutes after magnesium alloying, or
raphite 13 rransformed into flake graphite. This agsertion has
2. Fiecms bave been poured 15 minutes after magnesium
The ma.jor langer seeks Lo be that the cementite network, broken up by
the AdAtiaan of xylicon, Wil reappear if more than 3 minutes elapae between the
addition »Y ailionn and tne peooeing of the plece. TFven then, the cementite net.-
koway e rapested addition of silicon. To eliminate the need
for 4 répl-:-aw/i ; icor, tae piece should be poured within 3 minutes
after alding a Lo

avherridal

Ay
ned by

Moguesioe- 2

sov may be usad fn the masufaciure of epheroidal graphite
casiinge az well £

onotrat of modified sastinga. It iz required that the cast-

ings have n cama wrvgcture in addition te the given wall ihickness and rate
of climz. I the meoriv ix primed with a special additive countalning 0.2~0.3

percent of w wm. 2 mediPied casting 1w obtained which contains graphite in
fus pemriite mitrix, Fioely distrituted i the form of swall bara. In this case,
the atpapzth of *he rasting falls between 26-32 kilograms per aquare millimeter,
e av‘ldi?.ive ia very uzeful in the field of desulfurizing The following chart
shews the deanlfurizing action of ke magnesium-silicon additive in the case of :
geod-qualtty gray vaatiogs {1n percent):
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SGulfur at Start Magnesium Added Final Sulfur Decrease in Sulfur Content

0,082 0.066 0.07h4 9.8
0.082 0.1%9 0.047 k2.7
0,082 0.257 0.021 h. b
0.082 0.445 0.0Lk 82.9

1t should be noted that the price per kilogram of a spheroidal graphite
casting is about a forint higher than that of a good-gquality gray casting.

During the last few years, malleable cast-iron castings have gone through
considerable changes. While before the war, during the 1930's, the tensile
strength of malleable castings was 35-43 kilograms per square millimeter, yield
strengtn was 16-21 kilograms per square meter, elongation was 3-4 percent, today
tensile strangth is 50-60 kilograms per square neter, yleld strength is 35-45
kilograms per meter, snd elongation is now 5.5-8 percent.

Attempts have been made to reduce the cost of heat treatments and tempering
processes. This is important for Hungary because capacity for heat treatment
{s relatively small, when considered in the light of the malleable cast-iron
casting vequirements of the Five-Year Plan. To increase production, the time
required for heat treatment will have to be reduced. Experiments have been con-
ducted 1n the past with this end in view. Attempts have been made to achleve
the best chemical composition of the castings, and tempering methods have been
put into effect which reduced the 140-170 hour tempering time through the use
of induction furmaces. Under present Hungarian conditions, and 1f the castings
have the most favorable composition, tempering time can be reduced to 90-100
hours in continuous furnaces and to 140 hours in muffle furnaces. Further re-
duction could be obtained only through the gas-phase process. Furnaces used
for tbia process are manufactured in England only and, since the process is
patented, its application involves the payment of royalties. The purchase of
these furnaces would require expensive foreign exchange. In addition, it 1s
quite expenaive to operate these furnaces, since the fuel used is electricity.
The 1des of using this +type of furnace has been abandoned, thererore.

After preparing the ailicon-magnesium additive for the spheroidal-graphite
castings, there are two possibilitles for the manufacture of castings which can
e heat treated rapidly. One involves the manufacture of malleable cast-iron
castings with a low silicon content at the start. Tt can be raised later by the
addition of the silicon-magnesium additive. This additive does not cool mal-
leable cast-iron castings, even the thinnest pleces flow out, and the added
silicon assures the separation of the cementite from the numerous temper-carbon
seeds. This process is facilitated by the fact that through the application of
silicon magnesium, the magnesium exerts a strong desulfurizing action. Through
the application of this process, favorable results have been achieved from 12-
17 houra of heat treatment.

The other possibility is the manufacture of apheroidal-graphite cartings,
but ailicon priming is not used and the spheroidal particles appear in a
cementite, not pearlite, bed. The cementite composition can then be broken up
after a few hours of heat treatment.

Spheroidal-graphite castings are malleable. If the iron, flowing from the
smelting furnace and poor in sulphur content, is treated with silicon magnesium
in addition to phosphorus and mangsnese, an alloy will be obtained which does
not have to be transformed to steel in Martin and induction furnaces to render
it malleable. Thus, malleable castings can be obtained in one step. On the one
band, this would free to a certain extent Hungarian induction and Martin furnsces
and, on the other hand, this process renders the production less expensive. Hun-
gary is not at all backward in this type of research, but is on a level equal to
that reached by industrially advanced countries. The deficiency is that industry
takes a very long time to put the described processes into practice. Difficul-
ties will be encountered in the production of ordinary iror castings although
this field of manufacture has a background of several hundred years.
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